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ission to Planet Earth’s (MTPE’s) first Strategic Enterprise Plan, issued in May 1995, served to define the Enter- 
prise under the Agency’s new strategic management structure. It elucidated for the first time in one document the 
scientific and national programmatic rationale for the whole MTPE, setting forth major goals and objectives as 
well as constraints. The process of producing the plan led to a new focus on customer identification and requirements 
which has been carried forward, with workshops and related efforts designed to structure a continuing dialog. 

In the intervening months, a variety of pressures and opportunities arose which led to the initiation of a comprehensive 
study of how MTPE should evolve. The major changes planned as a result of these efforts are reflected in this update of 
the Strategic Enterprise Plan: 

♦ A focused Science Research Plan that integrates space-based and m situ observational capabilities to address 
critical science uncertainties; 

♦ A technology infusion plan to reduce the cost of future missions; 

♦ A series of flight opportunities to infuse new science into the overall program; and 

♦ A tighter coupling between NASA and NOAA to reduce costs and to improve the overall program. 

This work has been reviewed in detail, and continues to be, by the National Academy of Sciences and NASA’s Earth 
System Science and Applications Advisory Committee. Three important new initiatives are also under development and 
are described briefly in this plan: MTPE Education Strategy, MTPE Commercial Strategy, and an emerging concept for an 
Integrated Global Observing Strategy. Separate documents covering each of these initiatives are listed in Appendix 2. 

This first update to the MTPE Strategic Enterprise Plan captures these new developments, and takes a significant step 
forward in planning this complex Earth system science endeavor. 1 invite you to view this plan and other information on 
MTPE via the Internet at http://www.hci.nasa.gov/office/mtpe/. 

NASA’s research programs are diverse, covering aeronautics, astrohiology, astrophysics, space physics, comparative plane- 
tology, computer science, Earth system science, and life and microgravity sciences. NASA has established programs and 
projects to pursue each of these, resulting in a set of formidable research capabilities. A rich potential for interdisciplinary 
research is inherent in these capabilities. Ongoing study of Sun-Earth interactions, for example, benefits both the Space 
Science and the MTPE Enterprises. In the coming year, NASA will focus on designing ways to reap greater gains from 
this interdisciplinary potential. Can the climate modeling expertise in MTPE he employed to study climate change on 
Mars and Venus? Can microgravity fluid physics research contribute to climate models? Can Earth sciences research 
contribute to the development of controlled ecological life support systems, or vice versa? Can the Magellan radar 
mapping mission to Venus tell us something about the utility of higher resolution Earth-orbiting radar mappers? Next 
year’s Agency and Enterprise Strategic Plans will describe how we will multiply the benefits of the Nation’s investment in 
NASA science programs by leveraging the many possible connections among them. 


Charles F. Kennel 

Associate Administrator 

Office of Mission to Planet Earth 
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Studying the Earth System: 

Science Questions with Practical Applications 


A warming of ocean waters in the equatorial Pacific 
drives increasing moisture in the atmosphere. 
Prevailing winds drive this moist air to the west 
coast of the Americas, where heavy rains cause mud slides 
in California and loss of life and livelihood in Peru. 
Meanwhile, drought conditions prevail in Australia, 
Indonesia, the Philippines, and southern Africa. Variabil- 
ity of rainfall controls the productivity of land. Volca- 
noes, burning of forests, and industrial activities change 
the composition of the atmosphere. Atmospheric 
changes alter the Earths radiative balance, changing 
average temperature and ultraviolet radiation at the 
surface. Oceans affecting atmosphere, atmosphere affect- 
ing land and sea ice, land cover change affecting atmos- 
phere and ecosystems — global changes are a complex 
weave of causes and effects. 

Over the past 1 5 years, scientists have begun to see the 
Earth as an intricately coupled system where the interac- 
tions of land, oceans, atmosphere, ice, and biota are crit- 
ical to understanding climate change on a regional-to- 


global scale. Thus a new, interdisciplinary field of Earth 
System Science has been created. Charged with charting 
a course of research almost 10 years ago, the Earth System 
Sciences Committee of the NASA Advisory Council 
provided two key guide posts: 

The Goal of Earth System Science: To obtain a scientific 
understanding of the entire Earth system on a global 
scale by describing how its component parts and their 
interactions have evolved, how they function, and how 
they may be expected to continue to evolve on all time 
scales. 

The Challenge to Earth System Science : To develop the 
capability to predict those changes that will occur in the 
next decade to century, both naturally and in response to 
human activity. 

This new field is maturing rapidly, driven by the basic 
nature of the questions and the importance of their impli- 
cations for economic growth and the environment. 



Some Science Questions: 

Some Practical Implcations: 


Can climate variation be predicted a 
season or year in advance? 

Agricultural activity and drought or flood 
preparation could be adjusted. 


Can long-term climate variation be 
detected and drivers identified? 

Investments in chemical and aerospace 
technologies might be guided. 


What are the impacts of climate 
change on marine ecosystems? 

Productivity of fisheries could be 
better restored or maintained. 


How do terrestrial ecosystems respond 
to land cover change? 

Forestry and watershed management 
practices would be improved. 


How do sudden solid Earth changes 
affect the land surface? 

Earthquake and flood development and 
aftermath could be better understood 
and mitigation strategies devised. 
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A sound scientific understanding of the Earth system 
provides a foundation for sustainable development — 
economic development that meets the needs of the 
present without compromising the ability tit future gener- 
ations to meet their own needs. Remote sensing of the 
Earth, coupled with in situ observation and modeling 
activities, provides the data needed on global, regional, 
and sometimes local scales required to fuel that under- 
standing. The myriad practical applications of this under- 
standing are leading to fruitful, synergistic partnerships 
among public and private sector entities. 



Acquiring scientific understanding will also enable intel- 
ligent decisions on environmental policy. For years, 
debate was hampered by scientists’ inability to detect a 
global change signature that distinguished human- 
induced changes from natural variation. However, recent 

Global Climate Modeling 


Mission to Hanet Earth will help scientists better predict weather patterns 
leading to draught , floods, or killer storms , such as Hurricane Andrew, 
which slammed into Florida, Louisiana, and Mississippi in August 1992. 

work has led an international scientific forum, the Inter- 
governmental Panel on Climate Change, to conclude in 
their December 1995 report that 
“...the balance of evidence suggests 
that there is a discernible human 
influence on global climate.” MTPE 
provides the scientific means to iden- 
tify the causes and articulate the 
consequences of such changes, giving 
decision-makers an objective starting 
point for deliberation. 



Integrated Model of the Earth System for Decadal Climate Prediction 



Schematic diagram of the Earth system and its interactions , encompassing both natural and 
human activities. Projecting the future climate requires understanding and quantitatively 
predicting how the components and interactions will change as a result of natural and human 
activities. [Source: Earth System Science Overview, NASA 1986] 
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Providing a Global Perspective: 
NASA's Mission to Planet Earth 


T he pursuit of Earth System Science would be 
impractical without the continuous global coverage 
provided by satellite-borne instruments. NASA’s 
unique ability to develop advanced, space-based research 
platforms, converging with the national interest in the 
basic sciences and their practical benefits, has led to the 
establishment of one of NASA’s five strategic enterprises: 
the Mission to Planet Earth. 

Mission to Planet Earth comprises an integrated slate of 
spacecraft and in situ measurement capabilities; data 
and information management systems to acquire, 
process, archive and distribute global data sets; and 
research and analysis programs to convert data into new 
knowledge of the Earth system. Numerous users in 
academia, industry, and Federal, State, and Local 
government tap this knowledge to produce 
products and services essential to achieving 
sustainable development. Mission to 
Planet Earth is NASA’s contribution 
to the U.S. Global Change Research 
Program, an interagency effort to 


understand the processes and patterns of global change. 
The Earth Observing System (EOS), the centerpiece of 
Mission to Planet Earth, is a program of multiple space- 
craft and interdisciplinary investigations to provide a 
15-year data set of key parameters needed to under- 
stand global climate change. 

Mission 

To develop understanding of the total Earth system and 
the effects of natural and human-induced changes on the 
global environment. 


Goals 




Expand scientific knowledge of the Earth system using 
NASA’s unique capabilities from the vantage points 
of space, aircraft, and in situ platforms 

♦ Disseminate information about the Earth 
system 

♦ Enable the productive use of 
MTPE science and technology in 
the public and private sectors 
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Customers 

MTPE has a broad spectrum of customers, beginning with 
the Earth System Science community and extending 
through multiple public and private sector organizations 
to the general public. Customers are defined in more 
detail in Section IV. 


Assumptions: 

An Assessment of the External Environment 

A number of key assumptions underlie this MTPE 
Strategic Enterprise Plan. These assumptions should 
remain valid for the 5-year planning horizon for this 
document. Changes in these fundamental assumptions 


could have significant effect on the objectives and 
strategies that follow. 


GENERAL PUBLIC 



5 & 


Useful Forecasts Literacy 

of Seasonal Rainfall 


Better Natural 
Resource Mgmt. 


CUSTOMERS 


GOALS 


High Precision 
Agriculture 


- Issues involving global change and the Earth's envi- 
ronment will remain important global and national 
issues into the foreseeable future. 

Although the context and the particular 
Cl topics of concern will evolve, the basic 
questions about how the Earth system is 
^ changing and what part human activities 

> play in that change will remain high on 
the list of national and international 

^ \ concerns. Nationally, the concern for 

> preservation of the public health and safety 
and of the enhancement of our economic 

/ competitiveness will continue to be domi- 

Regional Planning nant issues. At the same time, there will 
continue to be a need for close interac- 
tion with international environmental 
managers, so that decisions can be considered 
with full awareness of all pertinent scientific data 
and economic impacts. 


OBJECTIVES AND STRATEGIES (Programs) 


- NASA will continue to have an important statutory 
role in Earth scientific research and to play a significant 
role in the policy framework for national efforts to 
understand global change. 


The Federal Government will continue to support 
research needed to address many environmental issues. 
NASA uses the unique vantage point of space to 
provide the scientific basis for informed policy-making, 
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and the research to support the operational missions, of 
other U.S. Government organizations. 

- The MTPE Enterprise will have to operate within a level or 
declining NASA budget. 

Competition for national and international financial 
resources will increasingly compel NASA and MTPE to 
find new ways to achieve goals more efficiently. It 
follows that even in a constrained budget, the MTPE 
Enterprise must make resources available to support the 
development and infusion of new technologies to 
enable an improved rate of science return on the 
national investment. 

- Clear links exist between the MTPE program and areas of 
high public concern. It will be essential to maintain clear 
communications with the public on these issues to enable 
informed decisions on the program. 

It is critical that MTPE foster a shared vision of science 
priorities within the scientific community and highlight 
areas of mutual interest with the industrial community. 
MTPE scientists and engineers are active participants in 
this process and lead the way through state-of-the-art 
research and participation in scientific and technical 
forums; they must also be encouraged to share their 
knowledge in forums with broader public access. MTPE 
will continue the practice of conducting workshops and 
other forums to seek out the needs of the public and 
commercial communities for Earth System Science data 
and technology, and work with these communities to 
meet their needs. 

- MTPE will be implemented within an international 
framework. 

The United States is providing roughly 50 percent of the 
world investment in space-based remote sensing of the 


Earth for environmental research through 2000. MTPE 
incorporates extensive international collaboration in 
both mission development and scientific research, with 
agreements in place covering $3.5 billion in foreign 
investments. As the new century unfolds, MTPE intends 
to shape and be shaped by the development of an inter- 
national, integrated global observing strategy. 

- MTPE -generated data and technology have clear , recog- 
nized value beyond science , for example , in the commercial, 
educational , and monitoring areas. 

MTPE recognizes these leverage points and will amplify 
them in order to achieve stronger returns to the Ameri- 
can taxpayers for their investment in space. At the same 
time, these leverage areas provide opportunities for closer 
international and interagency collaboration (as with 
NOAA), greater involvement of the private sector in 
collaborative relationships with MTPE, and long-term 
ties to the national educational community. Section VI 
provides a view of the value of MTPE products in these 
broad communities. 

Principles: 

Shaping the Internal Environment 

Seven basic principles have been crucial in guiding the 
process that developed our strategy for implementing the 
MTPE mission. 

External Program Review: Most of MTPEs customers 
and much of the required expertise are outside NASA. 
Program priorities must reflect consensus with the larger 
scientific and policy communities. A wide range of 
reviews is conducted by the National Academy of 
Sciences, through among others, the Space Studies 
Board. We work closely with the Academy’s Board on 
Sustainable Development, which governs its environ- 
ment and natural resources work. We have established an 
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Earth Systems Science and Applications Advisory 
Committee to work closely with MTPE managers to 
ensure that our program planning and direction are 
consistent with our mission and national priorities. 

Peer Review as the Foundation for Project Selection: 

Project selection based upon competitive, peer reviewed 
proposals, is the foundation upon which the MTPE 
science program is built. Peer review is recognized among 
science policy makers and practitioners as fundamental to 
ensuring a world-class program. It aids science program 
managers in their exercise of scientific leadership in 
establishing program direction and making decisions on 
new avenues of research. Scientific and technical peer 
review provides the best critical evaluation of ideas and 
fosters the best use of limited research resources. The 
same peer review process is applied to all MTPE research 
efforts, whether they come from within NASA or from 
the external community. 

World-Class Science and Technology Content: Striving 
for program excellence, addressing the most important 
scientific problems, and doing it objectively and well are 
the guiding foci of MTPE. To do this, MTPE continues to 
strive for mission success and supports NASA’s safety, reli- 
ability, and quality processes. MTPE also seeks to maintain 
and strengthen the in-house science staff to ensure the 
scientific quality of observation programs and lead the 
scientific community in analysis of the resulting data. 

A Balanced Program: Using NASA’s special capabilities, 
MTPE seeks to maintain a balanced program across the 
Earth science disciplines and among the various MTPE 
program elements. In most cases, this does not imply 
equivalent resource allocations, and the balance points 
move with changes in budget constraints and advances in 
science and technology. We strive to achieve balance in 
the following key areas: 


1) Investment in research and analysis compared to total 
program investment; 

2) In situ observations and space-based observations; 

3) Nonclimate research with climate research, consis- 
tent with Earth system science goals; 

4) Commitment to key data products with hardware 
development constraints in the planning process; 

5) Long-term science questions with short-term policy 
demands; 

6) Long-term data continuity with technology develop- 
ment and evolving science priorities; and 

7) Process studies, process modeling, and global modeling. 

Diversity: MTPE supports the development of a diverse 
workforce and Earth science community. Diversity is a 
fundamental ethical dimension of global stewardship. 
Diversity brings the strength of multiple viewpoints. A 
work style of innovation within MTPE must include the 
proper development of personnel resources for the work- 
force. The MTPE Enterprise must reflect the face of 
America. 

National and International Policy Relevance: MTPE 
originated from a national need for a more reliable and 
predictable understanding of the changes occurring in our 
global environment; as a result, MTPE must be acutely 
attuned to the need for providing products that serve the 
national and international policy-making community. 
Strong links between MTPE and the national and inter- 
national policy-making community are critical to main- 
taining program relevance. 

Partnership with Other Domestic and International 
Organizations: Global environmental concerns require 
a global response. MTPE is an integral part of a cooper- 
ative interagency and international research endeavor, 
with all parties making essential contributions. Intera- 
gency activities are coordinated through the U.S. 
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Global Change Research Program, the Task Force on 
Observations and Data Management, the Subcommit- 
tee on Natural Disaster Reduction Research, and the 
other subcommittees under the Committee on Environ- 
ment and Natural Resources. International activities 
include the World Meteorological Organization’s World 
Climate Research Program and the United Nations 
International Geosphere/Biosphere Program. The 


global nature of the issues involved, the critical need for 
credibility in data, and the increasingly constrained 
resource environment mandate that MTPE foster part- 
nerships and alliances across organizational and 
national boundaries. International partnerships also 
foster consensus on the results and implications of the 
research, facilitating international action. 
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Designing Research Strategies 


Science Priorities 

The scientific issues of concern to MTPE are among the 
most complex and most relevant of any major scientific 
research program. The basic scientific goal of MTPE is 
to understand the Earth as an integrated system, include 
ing the effects and couplings of the solid earth, land 
surface, oceans, atmosphere, and biota. This may be the 



TOPEXjPoseidor \ spacecraft observations (bottom) of sea level in the 
Pacific Ocean in December 1994 — when the 1994-95 El Nino event 
reached its peak — are compared to computer simulation (top) of a two- 
year mean for the same region. The range of sea level shown is about 30 
centimeters. Effects of this El Nino event on the atmosphereic jet stream 
were partly responsible for the heavy rain in California in the winter of 
1995 . 


largest interdisciplinary effort ever undertaken. Results 
of MTPE science provide an objective starting point for 
the development of sound global environmental policy. 
MTPE science can also make important contributions 
to the reduction of hazards to human life and property 
from natural events such as earthquakes, volcanic erup- 
tions, severe storms, and floods. MTPE science also 
gives rise to a host of practical applications designed in 
part or in whole by commercial firms and State and 
local governments. 

Balancing the state of Earth System Science with NASA 
capabilities, funding constraints, the research priorities of 
the U.S. Global Change Research Program, and the 
needs of external communities, MTPE has established 
the following science priorities for the period 1996-2002. 
These provide unifying themes for MTPE science and 
missions. All five areas of research will be pursued regard- 
less of total funding level. 

♦ Land-Cover Change and Global Productivity — 

Document and understand the trends and patterns 
of change in regional land -cover, biodiversity, and 
global primary production 

♦ Seasonal-to-Interannual Climate Prediction — 

Provide global observations and scientific under- 
standing to improve forecasts of the timing and 
geographic extent of transient climate anomalies 

♦ Natural Hazards — 

Apply unique MTPE remote sensing science and 
technologies to disaster characterization and risk 
reduction from earthquakes, wildfires, volcanoes, 
floods, and droughts 
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♦ Long-Term Climate Variability — 

Provide global observations and scientific under- 
standing of the mechanisms and factors which 
determine long-term climate variations and trends 

♦ Atmospheric Ozone- — 

Detect changes, causes, and consequences of 
changes in atmospheric ozone 

MTPE is committed to the advancement of Earth System 
Science. In this context, the five priority areas may 
change beyond the 5 -year horizon. Research in other 
areas, such as physical oceanography and solid Earth 
dynamics, is also conducted, often jointly with other 
agencies, to strengthen the integrated Earth System 
Science endeavor. 

Long-Term Measurements for 
Global Change Research 

MTPE is committed to measuring a specific series of 24 
prioritized global environmental variables, for a 15-year 
term. This measurement set has evolved through a 
series of national and international reviews as the prin- 
cipal set required to understand the complexities of 
global climate change. These measurements will 
provide the comprehensive data sets needed to drive an 
increasingly comprehensive suite of predictive models. 
In addition, they are essential to progress in the four 
maturing science areas identified by the National 
Academy of Sciences Board on Sustainable Develop- 
ment in its September 1995 report (see Appendix 2), 
and align closely with the science priority areas identi- 
fied in Section III. 

The current spacecraft and instrument configuration to 
carry out this task is near minimum cost, given the state 
of current technology. However, NASA is not commit- 
ted to specific instrument or spacecraft designs for the 


The 24 measurement areas are: 1 

ATMOSPHERE 

Cloud Properties 
Radiative Energy Fluxes 
Precipitation 
Tropospheric Chemistry 
Stratospheric Chemistry 
Aerosol Properties 
Atmospheric Temperature 
Atmospheric Humidity 
Lightning 

LAND 

Land Cover & Land Use Change 
Vegetation Dynamics 
Surface Temperature 
Fire Occurrence 
Volcanic Effects 
Surface Wetness 

OCEAN 

Surface Temperature 
Phytoplankton & Dissolved 
Organic Matter 
Surface Wind Fields 
Ocean Surface Topography 

CRYOSPHERE 

Ice Sheet Topography & 
Ice Volume Change 
Sea Ice 
Snow Cover 

SOLAR 

Total Solar Irradiance 

RADIATION 

Ultraviolet Spectral Irradiance 


succeeding generations of measurement collection. 
Within the scope of the current program, MTPE is 
committed to identifying sufficient flexibility to permit 
technology investments which will result in long-term 
savings in later generations of the EOS program. In so 
doing, the measurement sets will be preserved, but the 
technologies and platforms used to collect and analyze 
those data will almost certainly change. 
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To explore, use, and 
enable the 
development of space 
for human enterprise 


Enhance data utility and access for 
commercial, civil, and educational users 


Enable effective mix of private, 
Government, and international data 
sources and users 


Widespread commercial use of 
global data, integration of 
environmental information, and 
economic decision-making 


To research, develop, 
verify, and transfer 
advanced aeronautics, 
space, and related 
technologies 


Demonstrate new instruments, tech- 
nologies, and procedures; 

• Small spacecraft 

• High spatial and spectral resolution 
imagery 

• Unpi loted air vehicles 

• High-capacity data dissemination 


Evolve Earth Observing System science 
and technology and demonstrate new 
instruments, technologies, and procedures: 

• Small, smart spacecraft and instruments 

• Radar change detection 

• Active laser measurements 

• Highly capable distributed computing 


International global observ ing 
and information system: 

• Space-based and in situ 

• Regional and local elements 

• Private sector participation 
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Enterprise. The figure is an expansion for MTPE of the 
Agency Roadmap in the NASA Strategic Plan. The 
Roadmap shows the anticipated progression of science 
and applications emphases, binding these streams of activ- 
ity together in the context of the NASA mission state- 
ment. The three-part NASA mission statement is shown 


in the ovals on the left side of the figure, with the three 
columns depicting three ‘‘business cycles,” each labeled 
with the anticipated major theme for that cycle. This 
edition of the MTPE Strategic Enterprise Plan focuses on 
implementation of the first cycle, and also describes activ- 
ities which prepare for the subsequent cycles. 
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Implementing an Evolving Program 


Customer Relstionships end ReQUiPOmentS and committed to provide. While most of these customers 

MTPE s highly diverse customer base includes science seek data or data products via the Earth Observing System 

discipline researchers, policy makers at the Federal, State, Data and Information System (EOSDIS), others seek 
and local levels, international scientific and policy enti- technologies developed in MTPE flight programs, 
ties, educators, private sector firms, and individual citi- 
zens. MTPE has customers not only nationwide, but Our customer base can be usefully categorized into five 

worldwide, with data both produced and used by space types. The MTPE goals, objectives, and strategies are 

agencies and researchers from many nations. Ultimately, focused on identifying and meeting our customers 1 

our customer base also includes our children and grand- requirements. Listed for each are examples of our 

children, who will benefit from the enhanced understand- customers' desired outcomes and product types they 
ing of the global climate system which MTPE is designed generate with MTPE data and/or assistance. 


Mission to Planet Earth 

Implementing an Evolving Program of Customer Relationships 



Commercial Users 
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♦ Scientific Researchers Scientific researchers consti- 
tute the largest class of users of MTPE data sets, and 
drive the requirements for EOSD1S. Some of these 
scientists develop and operate instruments or conduct 
field campaigns to generate data and data products. 
Others access these data, including those archived in 
the EOSDIS, for use in analyses, modeling, or assess- 
ments. Laboratory investigators use these data to 
conduct process-oriented research. Scientists’ prod- 
ucts are inputs for other classes of customers. 

Desired Outcome: New knowledge of the Earth system 

- Data on natural and anthropogenic phenomena 

- Predictive models’ coupling elements of the Earth 

system 

♦ Commercial Users Many of these are “value-added” 
service companies, which pull data sets from EOSDIS, 
process them to a higher level, and market images or 
other data products to a wide variety of customers. 
Others find remote sensing data to be useful in some 
aspect of their business to monitor the health of their 
assets or production processes (e.g., forests, utility 
right-of-ways, and ocean fishing locations). Commer- 
cial users can use EOSDIS products as market and 
product research tools to aid in the development of 
their own operational systems and data products. 

Desired Outcome: Tools for improved decision-making 
to increase return on investment; increased synergy of 
MTPE and commercial data 

- Forecasts for agriculture 

- Images revealing the health and maturity of forests 
and agricultural areas, or surface features for land 
use planning 

- Images pointing to the location and health of fish 
stocks 


♦ Public Sector Users These include natural resource 
managers, operational users (e.g., USDA), policy 
formulators and decision-makers (including regula- 
tory agencies), public health officials, and the legal 
community. These users may be at the Federal, State, 
or local level. At the international level, they include 
the Framework Convention on Climate Change, for 
which MTPE provides assessments of the effects of 
international action under the Montreal Protocol on 
Ozone- Depleting Substances. 

Desired Outcome: Tools for decision-making in areas of 
public management and policy responsibility 

- Integration of remotely sensed data into State and 
local decision processes 

- Land cover and land use change detection 

- Assessments of environmental quality 

- Evaluation of effectiveness of international agree- 
ments 

- Atmospheric data, including volcanic eruption 
consequences for aviation safety and guidance for 
aerospace manufacturers 

- Improved flood warning and vulnerability assess- 
ment 

- Identification of rapidly deforming land surfaces in 
seismically active urban areas. 

♦ Education Community and General Public These 
users can be broadly categorized into: K— 14 educators 
and students; collegiate and professional education; 
and libraries, the press, and the public. 

Desired Outcome: Products and services to enhance 
educational quality and public awareness 

- Pre-service and in-service teacher training tools 

- Communications products and tools, including 
news releases/briefings, video footage, and Internet 
materials, to enhance public understanding of 
MTPE via both direct access and media coverage 
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- Curriculum enhancements with better data access 
and data visualization techniques 

♦ Technology Users These public and private sector 
entities use technologies developed by MTPE for their 
own activities. 

Desired Outcome: Advanced technologies to bring new 
or cheaper products and services to market or public use 

- Advanced instruments for weather monitoring 

- Techniques for monitoring facilities and resources 
which reduce cost 

- Information and data processing technologies 

MTPE identifies scientific community and public sector 
needs through the interaction of the U.S. Global 
Change Research Program, a variety of formal interna- 
tional committees and working groups, and the active 
involvement of advisory bodies, principally the National 
Academy of Sciences and the Earth System Science and 
Applications Advisory Committee. We conduct work- 
shops with a broad range of commercial users to identify 
their needs and discuss ways MTPE can encourage the 
commercial market for remote sensing data and tech- 
nology. MTPE is actively engaged in education forums at 
all levels to design products and services, such as mate- 
rials for in-service and pre-service teacher training and 
Earth System Science curriculum enhancement. All 
these interactions will enable MTPE to plan the evolu- 
tion of measurement capabilities, scientific priorities, 
assessments, and EOSDIS. 

Approach to Making and Using Observations 

♦ Pre-EOS MTPE Program Phase One of the MTPE 
program is designed to provide global measurements 
of major Earth system components to improve our 
knowledge of basic processes prior to the EOS era. 


These include the operational Upper Atmosphere 
Research Satellite (UARS), which confirmed the 
anthropogenic origin of ozone-depleting substances, 
and TOPEX/Poseidon, which is detecting sea level 
change worldwide. Phase One continues with the 
NASA Scatterometer (NSCAT), which will detect 
ocean surface wind vectors from Japan's ADEOS 
satellite, and the Tropical Rainfall Measuring 
Mission (TRMM), also conducted jointly with 
Japan, which will for the first time provide an accu- 
rate assessment of rainfall and associated energy 
release over the oceans in these key latitudes. A 
proposed Shuttle Radar Topography Mission provid- 
ing the first global (within 60° N&S) digital topo- 
graphic characterization of the Earth may also be 
launched in this timeframe. 

♦ EOS Program MTPE is taking an evolutionary 
approach to planning the implementation of the 
EOS program. Over the past few years, efforts have 
focused on defining a configuration for the first series 
of EOS spacecraft which reflected a stable balance 
among budget constraints, available technology, and 
scientific requirements. Having achieved this goal, 
MTPE has begun to focus on the second and third 
series of EOS missions. A comprehensive study of 
MTPE evolution was conducted in the spring and 
summer of 1995. The result of this review is an 
MTPE Enterprise that dramatically reduces EOS 
life-cycle cost, is more flexible in implementation, 
uses the latest available technology, builds on inter- 
national partnerships, and is of greater utility to the 
science and commercial communities. MTPE will 
continue to refine this plan and seek the advice of 
the National Academy of Sciences and other exter- 
nal advisory bodies along the way. 

We wall seek to expand our partnerships with other 
Federal agencies, the commercial sector, and the inter- 
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The Ocean Topography Experiment (TOPEX) /Poseidon is a coopreative 
project between the United States and France to develop and operate an 
advanced satellite system dedicated to observing the Earths oceans. The 
mission provides global sea level measurements with an unprecedented 
accuracy . 

national community. EOS is already integrated with 
climate-related research and capabilities conducted by 
17 other Federal agencies through the U.S. Global 
Change Research Program (USGCRP). We are pursu- 
ing expanded integration of measurements and data 
management capabilities with NOAA, especially for 
the second and subsequent phases of EOS, when new 
instrument capabilities will have been demonstrated 
and data requirements become more operational in 
nature. Recognizing the immature nature of many 
commercial remote sensing capabilities at this time, 


we are also attempting to stimulate the development 
of this sector, both as a provider and a user of MTPE 
data. 

In the international arena, MTPE is already leverag- 
ing its investments through partnerships representing 
over $3.5 billion in other nations’ investments. 
Further, NASA has also negotiated for access to data 
from missions costing our foreign partners almost $5 
billion more. In addition to stretching the dollars 
invested in MTPE by American taxpayers, interna- 
tional collaboration builds worldwide confidence in 
scientific results and environmental assessments. 
Foreign governments are providing instruments to fly 
on EOS platforms, and the United States is provid- 
ing instruments for other nations’ platforms. The first 
EOS series has achieved the limits of international 
hardware contributions, and MTPE will explore new 
collaborative opportunities in the second and third. 
Ultimately, the outcome and payoff of this interna- 
tional involvement would extend to development of 
a framework for nations to commit to fulfilling 
requirements of an International Global Observing 
Strategy (IGOS; described in Section V). 

♦ Focused Technology Infusion Strategy A major 
piece of this strategy is the New Millennium program 
(NMP), a cooperative program with other NASA 
enterprises and industry with a goal of one Earth 
science-oriented technology development mission per 
year beginning in 1998. MTPE will establish a process 
that annually considers advanced technologies and 
operational concepts. A Technology Infusion 
Management Plan will establish such procedures. The 
process will provide for a biannual technology readi- 
ness review and assessment that leads to specific tech- 
nology development and infusion plans. Technology 
implementation plans will be reflected in annual 
program budget submissions. 
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♦ Small Satellite Opportunities for Emerging Science 
Priorities Opportunities to accommodate newly 
emerging scientific priorities and infuse new scientific 
participation into MTPE are required to complement 
the longer term commitment of EOS to global 
climate change. MTPE is implementing a new Earth 
System Science Pathfinder (ESSP) program to 
provide these opportunities in the form of small, 
rapidly developed and deployed satellites. The ESSP 
program’s first Announcement of Opportunity (AO) 
will seek two missions meeting the following 
programmatic guidelines: 

- Focused on high-priority Earth System Science 

- Limited to a total mission life-cycle cost from 
NASA (less than $100 million including data 
analysis) 

- Managed by the Principal Investigator who is 
accountable for mission success 

- Launch ready in 36 months or less following 
authority to proceed 

- Compatible with EOSD1S standards, including 
immediate data release 

Release of the inaugural ESSP AO is planned for mid- 
1996, with selections based on “best value science” 
criteria. AO’s for additional missions will be released 
periodically. A number of new management practices 
will be employed in order to achieve the goal of yearly 
launches beginning in 1999. 

♦ Research and Analysis Program A strong program 
of peer-reviewed, grant-funded research provides the 
intellectual capital on which MTPE defines and 
implements flight programs. Research and Analysis 
activities may define requirements for flight 
programs, use data from them, or be separate streams 
of research which round out the research required to 
answer fundamental science questions. It includes 


modeling activities which can lead to improved 
climate forecasting and other tools with high poten- 
tial for societal benefit. 

♦ In Situ Observation Programs Some observations 
required for Earth System Science are best made from 
in situ platforms such as aircraft, balloons and ground- 
based instruments. These may be correlative to space- 
based sensors or adequate in themselves to address 
phenomena on a local-to-regional scale. As a result of 



NASA’s ER'2 is the country's premier high-altitude civilian research 
aircraft. F lying in the lower stratosphere , it allows scientists to moke in 
situ measurements for the study of atmospheric chemistry, such as ozone 
breakdown. It also serves as a testbed for instruments planned for future 
Earth-orbiting spacecraft. 
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the report of the Board on Sustainable Development, 
MTPE is assuming more responsibility to acquire all 
the data required for its selected scientific questions 
(sometimes from other agencies), rather than focusing 
on those obtainable from its traditional platforms of 
expertise. To this end, MTPE has recently initiated 
activities leading to the formation of an interagency 
team to assist in defining MTPEs long-term strategy 
for the utilization of remotely piloted vehicles (RPV’s). 
This effort builds on the development of a prototype 
RPV called Theseus, under a cooperative agreement 
with Aurora Flight Sciences of West Virginia, West 
Virginia University, and Fairmont State College, 
which will be undergoing flight testing in the spring of 
1996. RPV’s promise a new, cost-effective means of in 
situ data gathering for atmospheric chemistry research. 

♦ Applications Program In addition to building scien- 
tific understanding, MTPE will contribute to more 
direct tangible economic and societal payoffs from the 
public s investment in Government research. Accord- 
ingly, MTPE has expanded its customer definition 
beyond the science community to include public and 
private sector users of Earth science data for practical 
applications. MTPE seeks ways to build bridges 
between the research- and the applications-oriented 
communities by defining the needs of the broader user 
community and identifying MTPE assets and science 
results which can meet those needs. Pilot demonstra- 
tion projects will validate the methodologies of these 
applications to ensure effective knowledge transfer of 
theory and practice to the end users. 

These images show the same portion of the State o/Rondonia, Brazil , in 
which deforestation of tropical forests has taken place between 1975 
and 1992. Systematic cutting of the forest vegetation starts along 
roads and then fans out to create the “fishbone” pattern shawm in 
the 1992 image. Brazilian and LAS. scientists are actively 
engaged in study of land cover change in the Amazon region. 


Goals, Objectives, and Strategies 

For each of the goals identified in Part II, a detailed set of 

objectives and strategies has been defined. 

GOAL Is Expand scientific knowledge of the Earth 
system using the unique vantage point of space 

Objective 1,1 Develop the capability to perform repeated 
global inventories of land use and land cover from space , 
and develop the scientific understanding and models neces- 
sary to evaluate the consequences of observed changes. 

Strategies 

• Design and implement a research program with the 
following elements: 

— Identify and measure forcing factors 
— Climatic and ecological drivers 
- Socioeconomic drivers coupled to landscape 
changes 
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— Responses and consequences 

- Identify land cover type distribution and track 
conversion 

- Land use intensification in agriculture and agro- 
forestry and rangelands 

— Modeling and implications 

- Incorporation of land cover/land use change into 
existing biogeochemical, biophysical models, and 
climate models 

— Techniques and methods 

- Develop, refine, and implement techniques and 
methods for remotely sensing land cover, land 
use, and vegetation characteristics 

• Release solicitations for process- based, in situ, and 
remote sensing studies of land use/land cover for key 
regions of change in: 

— U.S. Sate and local — Southeast Asia 

jurisdictions — Southern Africa 

— Amazon Basin — Russia 

— Mexico — China 

• Conduct workshops and specialized analyses targeted 
to coordinate with USGCRP, the International 
Geosphere-Biosphere Program (IGBP), and the World 
Climate Research Program (WCRP). 

• Begin to assimilate data from Landsat-7 and EOS- 
AMI into regional process studies and models in 1998. 

Objective 1.2 Develop and use remotely sensed and in situ 
observations to monitor , describe , and understand 
seasonal-to-interannual climate variability , with the aim of 
improving skill in long-range weather forecasts and 
seasonal climate predictions. 

Strategies 

• Develop new lidar and radar technologies for 
measurement of climatically important variables 
such as water vapor, cloud properties, winds, precipi- 
tation, and aerosols. 

• Improve existing remotely sensed observations of 
surface winds, sea surface temperatures, sea ice, sea 
level, precipitation, and latent heat over the oceans. 




Comparison of climate model predictions, mack immediate^ after the 
eruption o/Mt. Pinatubo in June 1991 , u’it/i suhsetjuent ohsmutiem.? 
V'oicanic emissions had a marked, temporary effect on global average 
temperatures . 
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• Improve the characterization of land surface processes 
in the transfer of radiation, heat, and water between 
the biosphere and soil and the atmosphere. 

• Develop and improve methods for assimilating both 
remotely sensed and in situ observed data with coupled 
ocean-atmosphere-land models to produce research- 
quality data sets. 

• Improve the skill of predicting seasonal- to- interannual 
climate variations using coupled models of the upper 
ocean-atmosphere- land system. 

• Observe, characterize, understand, and experimentally 
predict anomalous climatic events that pose signifi- 
cant hazards for human society. 

• Coordinate closely with NOAA to accomplish 
objectives of USGCRP, GEWEX, CLIVAR, and 
GOALS. 

Objective 1.3 Understand the causes and consequences of 
long-term (decades to centuries) climate system variability. 

Strategies 

• Produce a multidecadal record of primary global 
climate forcings (e.g., solar irradiance, atmospheric 
composition) by 2000. 

• Multidecadal record of primary radiative feedbacks 
on climate, including their variations during a series 
of climate events, such as El Nino and volcanic erup- 
tions by 2000. 

• Multidecadal record of key climate diagnostics by 
2010: troposphere/stratosphere temperature and 
humidity profiles, ocean and land surface tempera- 
tures, sea ice and snow cover, radiation budget at top 
of the atmosphere and surface, precipitation, and ice 
sheet volume. 

• Improved global model treatments of atmospheric 
radiative transfer, atmospheric chemistry, cloud 
physics, aerosol processes, precipitation, air-sea 
exchanges, sea ice, ground hydrology, and ocean 
circulation by 2005. 


• Complete first set of global models for coupling 
troposphere, stratosphere, ocean, land, cryosphere, 
chemistry and biosphere by 2010. 

• Improved determination of climate sensitivity and 
analysis of the role of anthropogenic forcings in 
observed climate variations and trends by 2010. 

• Improved assessment of global sea level change and 
its causes by 2005. 

• Ability to make limited realistic predictions of 
regional climate changes and their impacts that will 
occur in response to long-term climate forcings by 
2010 . 

• Ongoing major contributions to national and interna- 
tional scientific assessments of climate change, such as 
IPCC, that will provide the scientific basis for envi- 
ronmental policy formulation. 



THOUSANDS OF YEARS ACO 

C( >2 mui temperature records from Antarctic icc cores over t/ie f)ast 
160,000 years, and recent atmospheric measurements . 
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Objective 1.4 Develop understanding of processes affect- 
ing distributions of ozone and oxidizing species in the 
global troposphere and stratosphere, to determine those 
distributions , including their spatial and temporal depen- 
dence, and to quantitatively characterize observed past 
and , through the use of predictive models, potential 
future changes in these distributions . 

Strategies 

• Improve the understanding of processes affecting 
distributions of ozone and oxidizing species in the 
global troposphere and stratosphere through labora- 
tory studies of reaction kinetics and molecular photo- 
chemistry and spectroscopic research. 

• Provide cross-calibration data for U.S. and foreign 
instruments on aircraft and satellite platforms using 
NASA satellite, aircraft, balloon, and ground-based 
instrumentation. 

• Improve understanding of the 
large-scale movement of air 
between the stratosphere and 
troposphere and among tropics, 
mid-latitudes, and polar regions 
through a series of airborne and 
balloon-borne measurements, such 
as the Stratospheric Tracers of 
Atmospheric Transport (STRAT), 

Observation from the Middle 
Stratosphere (OMS), and Tropical 
Ozone Transport Experiment/ 

Vortex Ozone Transport Experi- 
ment (VOTE/TOTE) missions. 

• Improve the characterization of the 
roles of natural and anthropogenic 
forcings on the ozone abundance 
and distribution and the attendant 
effects on climate and ultraviolet 
radiation on the Earths surface 
through laboratory studies and field 
measurements, such as the Photo- 


chemistry of Ozone Loss in the Arctic Region in 
Summer (POLARIS) input into the latest modeling 
studies. 

Improve the understanding of the anthropogenic and 
natural processes that control the tropospheric ozone 
levels over the eastern tropical Pacific and the North 
Atlantic through an aircraft-based campaign called the 
Pacific Exploratory Mission-Tropics (PEM -Tropics) in 
1996 and Subsonic Ozone and Nitrogen Experiment 
(SON EX). Conduct a multi-aircraft mission called 
TRACE-B in Brazil in 1998 across a gradient of key 
ecosystems to establish the role of the Amazon basin in 
global atmospheric chemistry change. 

Provide early and continuing detection of stratos- 
pheric changes and improve the understanding of such 
changes by the use of ground-based measurements 



The Montreal Protocol on Ozone-Depleting Substances is proving effective, as demonstrated b> 
the change from increasing to decreasing conceturations of this specie s of the industrially produced 
chemical trichloroe thane . These measurements oj concentrations of ozone-depletirig substances 
were taken at five stations in different parts of the globe. 
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from the Network for Detection of Stratospheric geodetic techniques such as the dense Global Posh 

Change (NDSC). Continued monitoring of the trends tioning System (GPS) arrays and synthetic aperture 

of existing and new halogen source gases by the radar (SAR) interferometry, focusing on the Los 

ground-based Advanced Global Atmospheric Gases Angeles Basin for GPS array demonstration. 

Experiment (AGAGE) network. • Develop understanding of the regional disastrous 

• Improve the characterization of global ozone distribu- consequences of shorter term climate events such as 

tion (stratosphere and troposphere) and of long-term flooding, monsoon occurrence, storm frequency and 

changes in this distribution by the use of satellite data severity, and drought. 

sets from TOMS, SAGE, UARS, EOS-MLS, and • Improve the ability to forecast and assess risks of 
EOS-TES. local and regional flooding using watershed models 

• Improve the process models which parameterize the incorporating satellite-derived parameters, such as 

chemical and photochemical 
effects on ozone and the global 
2D and 3D atmospheric chemi- 
cal models which are the back- 
bone of the assessment model- 
ing effort for the stratosphere. 

• Improve the understanding of 

the role played by aerosol and 
cloud particles in controlling 
the trace constituent distribu- 
tion of the stratosphere and — 

troposphere through field Q 

measurement data input into 
3D models. 

Objective 1.5 Understand Earth 
processes which can lead to 
natural disasters , develop risk 
assessment capability for vulner- 
able regions, and coordinate with 
U.S. disaster managers and 
international space agencies . 


Southern CaNfornia Integrated GPS Network 



-122 -121 -120 -119 -118 -117 -116 -115 -114 


Strategies 


LONGITUDE (deg) 


• Continue to improve our abil- 
ity to understand local tecton- 
ics and to relate these to seis- 
mic hazard vulnerability 


Location map of 2 5Q -station dense array of GPS receivers across the Los Angeles Basin to extend the 
measurement of seismically related strain. This 7-year experiment will provide the first data set to 
characterize the relationship between timing of surface deformation and seismic events. 7 Tie array will 
also (rrovide leveling information for city infrastructural support and could he used for moniti/ring 


through advanced Space microdimate in the metropolitan area. 
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topography, land cover, recent regional and temporal 
rainfall history, soil moisture; snow cover (and 
water equivalent) and snow melt forecasting, and 
satellite land cover time series in regional drainages. 

• Characterize global sea level change through a 
combination of satellite altimetry, regional tide 
gauge/geodetic networks, time varying gravity, and 
global sea surface temperature time series observa- 
tions. Sea level rise would be manifested in the 
increased occurrence of coastal flooding. The conse- 
quences in terms of coastal habitability and long- 
term infrastructural planning are profound. 

• Develop approach to risk mitigation of the near-shore 
coastal environment where geologic, ecologic, oceano- 
graphic, and meteorological factors can lead to extreme 
storm surges, regional subsidence, flooding, erosion, 
and regional bathymetric changes. Characterize the 
utility of ocean color sensors in tracking habitat of 
plankton-borne coastal disease vectors. 

• Develop robust, transferable technology for remote 
sensing characterization of wildfire location and 
intensity, real-time communication for tactical fire 
fighting decisions, and modeling of wildfire develop- 
ment using local weather conditions and topography. 
Regional monitoring of NDVI, soil moisture, meteo- 
rology could develop short-term vulnerability. 

• Develop airborne and satellite capabilities to detect 
changes in thermal anomalies and the ratio of differ- 
ent volcanic gases and centimeter-scale deformation 
of a volcano through radar interferometry and GPS 
techniques to monitor precursor activity at a 
volcano. Develop digital elevation models to predict 
the most likely paths of lava flows, lahars, and pyro- 
clastic flows, thereby enabling advance training on 
hazard mitigation to be directed toward populations 
at greatest risk. Enhance remote sensing detection of 
eruption clouds in near real-time for enhanced 
warning. 

• Examine the concept of a network of low-cost, 


student-run satellite ground receiver stations which 
would serve primarily as research and education tools 
but during disastrous events would be capable of 
providing real-time services to local and regional 
disaster officials. Conversion or “recruitment” of 
existing facilities (such as high data rate X-band 
receivers currently used for other research purposes) 
to this end will be included in the study. 

• Enhance/establish relationship with disaster manage- 
ment practitioners. 

• Coordinate with international space agencies’ 
research, observation, and flight project development 
programs in natural disaster reduction under bilateral 
and multilateral conventions. 

GOAL 2: Disseminate information about the Earth 

system 

Objective 2.1 Implement successive releases of EOSDIS 
in phase with spacecraft launch schedule . 

Strategies 

• Continue development of Pathfinder data sets for 
distribution on EOSDIS Version 0. 

• Advance Internet capability/usability of EOSDIS. 

• Release EOSDIS Version 1 by January 1997 to support 
TRMM launch. 

• Release EOSDIS Version 2 by October 1997 to 
support launch of EOS-AM1, Landsat-7, ACRIM, 
SAGE, and ADEOS. 

• Release EOSDIS Version 3 by January 2000 to support 
launch of RADAR ALT, LASER- ALT, PM-1, and 
CERES. 

• Release EOSDIS Version 4 by November 2001 to 
support launch of CHEM-1 and SOLTICE. 
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Objective 2.2 Foster the development of an ir formed and 
environmentally aware public . 

Strategies 

• Support student enrichment and research of >portunities 
to train the next generation of Earth systen scientists. 



CjLOBE Students from Gunston School in Centcn d/e, M ) measure the 
moisture of the soil at their school. The students will report their /(tidings 
via the Internet, and the data will he used by other student . arid scientists 
conducting research. (Photo by Steve Delaney) 


• Emphasize nationwide pre-service and in-service 
teacher enhancement programs that enable educators 
to incorporate Earth System Science concepts into 
their classrooms. 

• Support the development of systemic change initia- 
tives that incorporate Earth System Science into the 
State and local education systems. 

• Develop greater support by scientists for broad science 
communication and education efforts. 

• Make information and assessments accessible to the 
broad continuum of MTPE information customers, 
including the general public, media, publishers, and 
industry. 

GOAL 3: Enable the productive use of MTPE science 
and technology in the public and private sectors 

Objective 3.1 Extend the use of NASA’s data, models, 
and research beyond the traditional science community to 
be applied to the needs of the State , local , and commer- 
cial sectors . 

Strategies 

• Define the current nonresearch uses of remotely 
sensed data and the specific data requirements for 
State, local, and commercial users of the data. 

• Establish demonstration and validation pilot projects 
which apply NASA’s data, models, and research in the 
practicalities of regional or local situations. 

• Participate in public and private sector forums to 
develop an understanding of information needs and 
establish advantageous partnerships. 

• Disseminate the results of demonstration pilot projects 
and partnerships through a wide variety of venues and 
outreach activities. 

• Implement World Wide Web technology and proce- 
dures to enable access to EOSDIS-archived data sets 
and products via the Internet. 
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Objective 3.2 Support the development of a robust 
commercial remote .sensing industry. 

Strategies 

• Extend the utilization of NASA’s EOSDIS by estab- 
lishing partnerships with the commercial sector for 
the dissemination and utilization of the data. 

• Establish partnerships with commercial firms to offset 
risk and cost associated with development of new data 
products. 


Objective 3.3 Make major scientific contributions to 
national and international environmental assessments. 

Strategies 

• Provide ozone measurements, modeling, and analyses 
in support of the Intergovernmental Panel on 
Climate Change’s periodic reports. 

• Provide analyses of environmental effects of aircraft 
emissions in a joint program with the Aeronautics 
Enterprise. 

• Provide analyses of land cover change in key regions 
to measure rates of deforestation, atmospheric impacts 
of biomass burning, and parameters for contribution to 
agricultural and other land use assessments. 



The EOS -AMI spacecraft 
f mimed to indicate its morning 
equatorial crossing time) , will be 
launched in mid- 1998. Its instru- 
ment complement is designed to 
obtain data on key parameters of 
global climate change : the physi- 
cal and radiative properties of 
clouds; air-land and air-sea 
exchanges of energy , carbon , and 
water; measurements of impor- 
tant trace gases, and volcanology. 
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Doing Business in New lflbys 


I n order to better carry out the research priorities iden- 
tified in Section III and the objectives and strategies 
detailed in Section IV, MTPE is implementing the 
following management approaches. 


Program Management 

NASA is responding to a Government-wide imperative to 
do more with less. The NASA Strategic Plan describes 
the Agency’s approach to meeting this challenge. This 
plan is one tool in a broader, integrated set of strategic 
management initiatives launched by the Agency. Others 
include the identification of crosscutting processes and 
the establishment of metrics to measure performance. 
MTPE’s performance will be measured in terms of progress 
on the objectives and strategies detailed in Section IV. 


NASA Held Installation Roles in MTPE 



ARC: Terrestrial Ecology 

Atmospheric Assessments 

JPL: Oceanography & Solid 
Earth Sciences 
Advanced Instruments 


GSFC: MTPE Program Office 
Earth System Science* 

LaRC: Atmospheric Chemistry* 
Global Radiation Budget 
Atmospheric Remote Sensing 

MSFC: Global Hydrology 
Climate Sciences 

SSC: Land Remote Sensing 

Commercialization 


* NASA-designated primary center missions 


Within the MTPE Enterprise, implementation of Federal 
and Agency mandates encompass the technology initia- 
tives described in Section IV and a realignment of program 
management responsibilities. Central to this effort is the 
strengthening of the program management and integra- 
tion responsibilities of the MTPE Program Office at the 
Goddard Space Flight Center (GSFC). The Office of 
Mission to Planet Earth at NASA Headquarters will retain 
its policy, planning, and requirements development roles, 
along with management of the science program, while the 
Program Office at GSFC will he responsible for the day-to- 
day management of the MTPE spacecraft and information 
system programs in the implementation phase. Science 
foci and associated projects are aligned with the expertise 
of participating Field Installations as shown in the graphic 
on this page Implementation of full-cost accounting 
within the current NASA structure, wherein the costs of 
civil service personnel, travel, etc., are included in project 
costs and proposals, will happen in the coming years. 

In addition to these internal structural changes, MTPE is 
employing a number of new business practices as it 
attempts to identify more effective public/private sector 
interactions. Government- industry integrated product 
development teams are a major element of the New 
Millennium program. In addition, “best value science,” 
optimized “mission-level proposals,” reduced Government 
oversight, and “full-cost” accounting are all elements of 
the new Earth System Science Pathfinder program. 


Science Implementation 

As with program management, NASA is taking steps on 
an Agency-wide basis to maintain the strength of its 
scientific endeavors. Many of the principles of this effort 
are contained in “Science in Air and Space: NASA’s 
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Science Policy Guide.” MTPE is moving to a model of 
conducting science at Field Installations with more 
cooperative agreements and fewer support contractors. 
A greater emphasis is being placed on the Field Installa- 
tion scientists’ roles in outreach to the external science 
and education communities. 

The NASA Zero Base Review recommended the 
creation of science institutes when the scientific 
research effort at a NASA Center was not directly 
connected to a Science Enterprise leadership role. The 
institutes would tie the in-house science capability to 
area universities and industry. These institutes would be 
privatized arrangements in which the current civil 
service researchers are integrated with institute 
researchers and Government-owned assets are managed 
by the university or a consortium. The institute would 
receive the majority of its funds through the competi- 
tive peer review process although it could receive direct 
funding when performing a unique role necessary to 
accomplish the Enterprise Strategic Plan. 

Commercial Strategy 

MTPE is developing a commercial strategy with the 
goal “to stimulate and leverage commercial capabilities 
in remote sensing and information systems in order to 
cost-effectively meet MTPE science objectives and 
enhance the relevance of scientific discovery.” 
Currently, a fully capitalized, self-sustaining market 
does not exist in any area of Earth observations from 
space. Advances in technology and expansion in appli- 
cations of remote sensing data have the potential to 
change this in the coming decade. To foster and capi- 
talize on this potential, MTPE will: 

- Develop clear principles and consistent policies 

- Identify and encourage value-added applications of 
MTPE data 


- Exploit industry capabilities in data and information 
management systems 

- Seek technology development and applications part- 
nerships 

- Seek cost-effective science data purchase opportuni- 
ties, including privatization 

- Create opportunities by informing and consulting 
industry as part of MTPE program planning 

A separate commercial strategy document will define the 
policies and actions to be taken in coordination with 
industry over the coming few months and years (see 
Appendix 2: References). 

NAS A/NO AA Alignment 

The opportunity to save money and enhance research 
capabilities was the impetus for a new effort to seek a 
closer alignment of NASA and NOAA in the areas of 
data systems, technology, and program synergy. In the 
data systems area, the two agencies are examining ways to 
integrate NOAA information technology requirements 
with EOSD1S and consolidate the NASA and NOAA 
information services structures. Common locations for 
ground stations and common operations out of the GSFC 
EOS Operations Center are also being considered. In the 
spacecraft and instrument technology area, the agencies 
find that NASA’s New Millennium program can also 
benefit NOAA’s operational weather satellite programs. 
Potential for substantial cost savings exists through 
increased integration of NASA’s EOS-PM satellites and 
the National Polar-orbiting Operational Environmental 
Satellite System, a joint NOAA/DoD/NASA program. 
Greater collaboration in modeling and data assimilation, 
algorithm development, and research data processing are 
among the benefits of synergy brought about by colloca- 
tion of research personnel. As a cost saving and consoli- 
dation measure on its part, NOAA has proposed moving 
its satellite operations and related research activities to a 
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Sulfur dioxide (S Q 2 ) emiss torn from human activities , primarily fossil 
fuel combustion and metal smelting, have increased substantially over the 
industrial period. Such emissions now substantial/)’ exceed , on a global 
basis, natural emissions (mairily from marine phytoplankton) of sulfur - 
containing gases into the atmosphere. 

site on the NASA GSFC campus. Such a move would 
increase the effectiveness of joint activities. 

Integrated Global Observing Strategy 

Both our scientific understanding of the Earth system 
and the practical applications of this understanding 
worldwide are increasing at a rapid pace. At the same 
time, however, the availability of funding within 
national governments for the deployment of observing 
systems is not. Increased international collaboration is 
required, and national governments and international 
organizations are beginning to consider the benefits of 
an Integrated Global Observing Strategy (IGOS). 
NASA and its partner agencies are formulating the 
IGOS concept and coordinating it internationally via 
the interagency Task Force on Observations and Data 


Management of the Committee on Environment and 
Natural Resources, a part of the Presidents National 
Science and Technology Council. 

An IGOS would accomplish three important tasks. The 
first is coordinating the recommendations of interna- 
tional user groups with different yet sometimes overlap- 
ping data requirements, to promote the implementation 
of multipurpose observing and data systems. Because 
environmental monitoring often spans national bound- 
aries, the second task will be to ensure coordinated 
national commitments to the long-term implementation 
of the various components of a coherent global system. 
Lastly, a similar coordination effort will be required of 
operating agencies, including both space-based and in situ 
observing systems and their associated data systems, in 
order to minimize duplication and enhance the comple- 
mentary nature of each component. While multidecadal 
in its implementation, the goal is to gain national and 
international acceptance of the IGOS concept and 
framework over the next year. A fuller expression of 
progress to date in this effort is found in “Concept for an 
Integrated Global Observing Strategy,” a report of the 
Task Force to the Committee on Environment and 
Natural Resources. 

Linkages to Other Enterprises 

The goals, objectives, and strategies of MTPE could not 
be accomplished without support from the other NASA 
Strategic Enterprises. 

The Space Science Enterprise is integrally linked to 
MTPE, through the joint development of spacecraft and 
instrument technologies which support each program 
(through the jointly funded New Millennium program), 
through the development of science institutes capable of 
providing world-class support to sustain NASA’s leadership 
role in space and Earth sciences, and through coordinated 


Strategic Enterprise Plan 


29 





development of programmatic objectives. The Space 
Science Enterprise also enriches MTPE through studies of 
the Sun, the neanEarth space environment, the Earth’s 
middle and upper atmosphere, and other planets. The 
studies of Mars and Venus, in particular, provide important 
context for understanding why the Earth is capable of 
sustaining life and how some of the processes involved in 
global change behave in other planetary settings. 

The Sf>ace Technology Enterprise develops new Earth' 
orbiting spacecraft and remote sensing instrument tech' 
nologies which we will incorporate in EOS. The Lewis 
and Clark spacecraft are of particular importance in this 
arena. In addition, the Space Technology Enterprise 
assists MTPE with transfer of technologies to the private 
sector. 



NASA’s DC '8 is a unique national asset. This highly tnodified aircraft is 
really a flying laboratory , capable of carrying a large number of instru- 
ments and scientists anywhere in the world . The IX'-8 is used for inves- 
tigations in tropospheric chemistry, terrestrial ecology, geology , and ice 
cover. One such investigation is the BOREAS campaign, which uses a 
unique airborne radar system, AIRSAR, to snub the boreal forests of 
Canada. 


The Human Exploration and Development of Space 
(HEDS) Enterprise provides the services of the Space 
Shuttle for our Spacebome Imaging RadanC/X'Band 
Synthetic Aperture Radar (SIR'C/X'SAR), the proposed 
Shuttle Radar Topography Mission, the Shuttle Laser 
Altimeter, and other missions. HEDS will also provide 
accommodations on the International Space Station for 
SAGE III, which is one of the instruments in the EOS 
program. There is also an interaction between MTPE and 
HEDS science and technology goals and objectives with 
respect to global medicine and disaster response. 

We are partnering with the Aeronautics Enterprise in 
the study of the impact of aircraft emissions on the atmos-* 
phere. MTPE and the Office of Aeronautics, through its 
Atmospheric Effects of Aviation Program (AEAP), 
jointly support the instrument development, held 
measurements, and modeling efforts needed to address 
this issue in the context of other atmospheric issues. 
AEAP studies aviation-specific issues, such as aircraft 
engine emissions and aircraft wake-mear field interac' 
tions. Aeronautics also supports the development of new 
aircraft and instruments through its ERAST program. 
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Pressing Toward the Mark: 
Linking Actions to Desired Outcomes 

Goal 1: Expand Scientific Knowledge* 


Objective 

Principal 

Activities 

Outputs 

Outcomes 

Customers & 
Beneficiaries 

UNDERSTAND LAND- 

Landsat 7/ETM+ 

Global &. Regional Land Cover 

More efficient forestry practices 

Ecosystem science community 

COVER CHANGE 

Lewis HSI 

Maps 

Better pollution management 

Forestry and Farming 

AND GLOBAL 

MODIS 

Fluvial transport 

Better ecosystem management 

Stewards of coastal and 

PRODUCTIVITY 

ASTER 

Nutrient budgets 

More efficient urban planning 

other fragile ecosystems 


MI SR 

Rares of land-cnver/use 

Better world crop estimates 

City managers (Si transportation 


Field campaigns and 

change 

High-precision agriculture 

planners 


regional studies 

Consequences of land cover 


Fishing Industry 


Modeling 

change 


Recreation Industry 





U.S. & foreign agricultural 





agencies 

UNDERSTAND SEASONAL- 

TRMM 

Coupled model simulations of the 

Improved weather forecases and 

Climate science community 

TO- INTER ANNUAL 

TOPEX/Poseidon 

upper ocean/atmosphere/ 

climate prediction 

Farming and Forestry 

CLIMATE VARIABILITY 

Modeling & Analysis 

land climate system 

Planting strategies for farming 

Commercial fishing industry 


AIRS 

New lidar 61 radar technologies 

More efficient fisheries 

Disaster relief agencies 


AMSU 

Maps of (Kean hiomasss and 

Improved management of 

Water resources management. 


CERES 

productivity and regional 

heating and cooling energy 

U.S. & foreign agricultural 


MODIS 

precipitation 

resources. 

agencies 


MHS 

Prediction of seasonal and inter- 

Better flood and drought 

Insurance industry 


Passive Microwave 

annual climate events (El 

mitigation strategies 

Energy Industries 


SAGE 

Nifio, etc.) 

Better crop estimates 

Intense agencies 


SeaWlFS MODIS 

Influence of volcanoes on 

Economic savings from more 

Travel and tourism industry 


NSCAT (ADEOS) 

climate 

accurare planning 

International fixxf supplies 


Field Campaigns, modeling, 

Global water vapor maps 

Better forecast of world rice 

High latitude fisheries, shipping, 


data assimilation 

Analysis of weather and flood 

production 

& oil drilling 


SSM/I 

variability 

Improved sea-ice forecasts 



INSAT 

Risk Assessment studies 

Improved weather forecasts 



SSM1 

Monstxm onset analyses 




SAR 

Variability in sea- ice cover 



UNDERSTAND LONG-TERM 

HALOE 

Predictive estimates of future 

Risk management strategies for 

Climate science community 

CLIMATE VARIABILITY 

MLS 

variation of the climate 

coastal zones 

Federal, State and local govern- 


AIRS/AMSU/MHS 

system 

Effects on fish stocks 

ments and regional authori- 


SAGE III 

Changes in marine ecosystem 

Informed industrial and govern- 

ties 


GOALS 

structure 

mental decisions on mitiga- 

Fishery industries 


Process Studies & Modeling 

Estimates of sea level change 

tion strategies 

Insurance industry 


Climate Change Assessments 

Estimates of average surface 

Estimates of effects on sustain- 

Energy industries 


SeaWlFS 

temperature change 

able development 

Farming & forestry 


MODIS 

Long-term impacts of El Ninos, 

strategies for food, water, 

Water resources management 


POES/NPOES 

tropical cyclones, etc. 

energy, etc. 

Global community interactions 


MSU 

Global moisture availahiliry 

Explain natural global 

sustainable development 


GLAS 

variation 

temperature variation 

planners 


ALT 

Long-term stratospheric 

Estimate future food production 

Coastal communities 


SAR 

temperature trends 

Estimate risk ro future 

Coastal wetlands 


SSMI 

Changes in volume of terrestrial 

populations 

Coastal pollution 


MODIS 

ice and their causes 

Understanding sea -level change 

Policymakers 


AVHRR 

Long-term trends in sea- ice 

and improved predictions 



CERES 

cover 

Improved climate models 



ACR1M 

Long term measurements of rural 




SOLSTICE 

solar &. UV irradiance 



* Sensors may contribute to mu 

Itiple outputs, outcomes, and customers. 

There is not a one-to-one correspond 

Jence across columns. 
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Goal 1: Expand Scientific Knowledge* (corn'd) 

Principal Customers & 

Objective Activities Outputs Outcomes Beneficiaries 


UNDERSTAND 
DISTRIBUTION OF 
ATMOSPHERIC OZONE 


IMPROVE DISASTER 
CHARACTERIZATION & 
RISK REDUCTION 


HALOE 

MLS 

TES 

MLS 

HIRDLS 

ODUS 

TOMS, SAGE HI, ADEOS 
STRAT, POLARIS 
TOTE/VOTE, PEM Tropics 
Modeling & Analysis 


GPS array technology 
Remotely sensed SAR inter- 
ferometry' time series 
Airborne measurements 
Process studies & modeling 
EOS Direct Broadcast for world 
warning 

MODIS 

SeaWlFS 

ASTER 

LANDS AT 7/ETM+ 

SRTM 

TOMS 

TOPEX/Poseidon 

T-P Foilow'on/EOS'ALT'R 

GLAS 

SAR 

Lewis & Clark 


Continued monitoring of stratos- 
pheric ozone 

Initial monitoring of tropos- 
pheric ozone 

Assessment of effects of aircraft 
emissions 

UV light levels 

Delineation of the roles of 
chemical & transport 
processes 

on the global distribution of 
ozone in the stratosphere and 
troposphere 

Characterization of natural and 
anthropogenic forcings on 
ozone abundance anil distribu- 
tion and the attendant effects 
on c. innate & UV radiation on 
the ground. 

Characterize of pre-, syn and 
post-seismic regional surface 
deformation &. seismic activity 

Multi-faceted approach toward 
forecasting local and regional 
flmding, droughts <Sc landslide 
potential 

More frequent and accurate 
typhoon, hurricane and flood 
observations 

Location of toxic blooms 


Evaluation of effectiveness of 
international agreements on 
the photochemical recovery 
of stratospheric ozone 
Identification of distribution and 
sources of tropospheric ozone 
Effects on marine life 
Assessment of effects of aircraft 
emissions 


Transfer to technology for 
location and characterization 
of hazards to Federal and some 
stale agencies 

Establish an international Global 
Sea Level Change 
Characterization program 

Saving of lives and property due 
to evacuation and property 
protection 

Disease outbreak prediction and 
prevention 


Atmospheric science community 
National and international 
environmental and health 
agencies 

U.S. manufacturing 
U.S. aircraft industry 
Recreation industries 
International regulatory 
authorities 

NO A A operational ozone 
moniti >rs 


Solid Earth science community 
Federal, State, and lix~al 
governments and regional 
authorities 
U.S. industry 

World Meteororological Organ. 
World Health Organization 
National Meteorological 
Agencies 
ITTs 
CNN 

Regional warning centers 
Recreation industries 
Health agencies 


* Sensors may contribute to multiple outputs, outcomes, and customers. There is not a one-to-one correspondence across columns. 
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Goal 2: Disseminate Information 


Principal 

Objective Activities Outputs 


Customers & 
Outcomes Beneficiaries 


IMPLEMENT SUCCESSIVE 
RELEASES OF EOS HIS IN 
PHASE WITH SPACECRAFT 
LAUNCH SCHEDULE 


Continue development oi 

Pathfinder data sets for distrib- 
ution on EOSDOS vO 
Expand accessibility over the 
Internet 


EOSDIS Releases: 
vl TRMM 

v2 AMI, L-7, ACRIM, 
SAGE, ADEOS 
v3 PM- 1, RADAR-ALT, 
LASER ALT, CERES 
v4 CHEM-1, SOLT1CE 


Analysis of global variation of 
temp., precipitation and 
ocean color, ocean winds, 
attnos moisture, clouds aeosols 
weather phenomena 


221 Standard Data Products 
Archival and Distribution 
Services 


Establish a background time and 
space variability spectrum to 
allow measurement of global 
change 


Improved analyses of global Earth 
system variables, leading to 
improved understanding and 
modeling of Earth system 
processes. 


Worldwide Earth system science 
community 

Value-added remote sensing 
processing industry 

Assessors of population 
growth impacts 

Sustainable development 
managers 

Food and textile industries 

Worldwide Earth system science 
community 

Value-added remote sensing 
processing industry 


FOSTER THE DEVELOPMENT 
OF AN INFORMED AND 
ENVIRONMENTALLY- AWARE 
PUBLIC 


Student enrichement and 
research opportunities 
Nationwide in-service and pre- 
service teacher enhancement 
programs 

Systemic change initiatives 
Scientist involvement in public 
communication 
Expand accessibility of MTPE 
information to broad 
community, including the 
general public 


Research fellowships 
Young investigator programs 
Public worksite ips/mee t ings 
Media awareness/coverage 


Improved scientific and technical 
literacy in the U.S. general 
public 

U.S. leadership in science in the 
next generation 

More adequate supply of skilled 
and informed workers for U.S. 
industry 


College & graduate students 
In-service and pre-service 
teachers and their students 
Libraries, museums, and 
planetariums 
Media organizations 
Publishers of teaching materials 
General public 
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Goal 3: Enable the Productive Use of MTPE Science ft technology 


Objective 

Principal 

Activities 

Outputs 

Outcomes 

Customers & 
Beneficiaries 

APPLICATIONS PROGRAMS 

Demonstration of NASA data 
utility in GIS context for non- 
research applications 

Integrated user needs assessment 
MTPE data products applications 
assessments 

I iu reused relevance of 
science results to more 
immediate public needs 

State and local planners 
Natural resource managers 



Validation & demonstration pilot 
projects 

Increased use of NASA data 
pn telnets 

Land use decision makers at 
local and regional levels 


Extension of EOS IDS to regional 
and discipline specific data 
access customers 

Pilot PARC’s 

Greater return on taxpayer 
invesiment 

Other Federal agencies, e.g., 
USDA, Foresi Service etc. 

COMMERCIAL STRATEGY 

Commercial outreach 

Information dissemination 
External Review Panel 
Enhanced program acquisition 
processes 

Greater commercial participation 
in AO's ami grants 

Industry, universities, and 
other NGOs 


Stimulate commercial use of 
govt, data 

Applications prototypes 
Improved data access by users 

Expanded Value-added 
market 

Enhanced technology transfer 

Industry, universities, and 
other NGOs 
Educators 

State and local governments 


Purchase commercial data 

Commercial Data Use Agree- 
ments 

Policies and procedures for 
using commercial data 

Lower cost science dara 

NASA and NASA sponsored 
engineers and scientists 


Facilitate access to govt, assets 

Industry partnerships to use 
NASA labs, calibration facili- 
ties, and space based assets 

Improved NASA facility use 
Provide “Piggyback” flight 
opportunities 

joint product developments 
Enhanced technology transfer 

Industry, universities, and 
other NGO developers 
NASA ('enters 


NASA use of commercial assets 

NASA partnerships to use 

commercial satellites, aircraft, 
in situ dara, and ground 
support systems 

NASA cost savings 
Supports commercial 
development 

NASA programs and ('enters 
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Goal 3: Enable the Productive Use of MTPE Science ft Technology (corn'd) 

Principal 

Objective Activities Outputs Outcomes 


Customer & 
Beneficiaries 


TEC rilNOUX lY TRANSHHK 
ACTIVITIES 

Implement NASA’s ( loinniercial 
Technology “Agenda (nr 
C Tan ye" within MTPE 
participate in NASA’s 
( a mi mere ial Technoh >gy 
Management Team 

Enhance*.! MTPE acquisition 
policies anti procedures 

( heater commercial 

participation in the MTPE 
pn >gram 

(heater public sector, especially 
commercial industry, benefit 
from participation in MTPE 
programs 

Industry, universities, and other 
NOO’s 


Integrate OMTPE into NASA’s 
Environmental Technology 
Network 

World Wide Weh 

information exchange 

More informed public sector and 
commercial industry 

Industry, universities, and oilier 
NtJCVs 


Prototype Public Access Resource 
Center (PARC:) 

Extended use of MTPE science 
data through a prototype 
demonstration 

Cast -effective, scientifically based 
data for the agribusiness world 

Public and private sector agri- 
businesses and related users 

ENVIRON M ENTA L A SSESS- 
MENTS 

Assessments o( changes in 

concent rat lon/distrihution i »l 
stratopheric ozone 
Atmospheric effects of 
aircraft emissions 
Land cover change in key 

Reports and briefings to 

international organizat ions, 
Congressional committees, 
Executive offices, and 
industry 

Verification of effectiveness 
of international treaties 
Parameters tor aircraft design 
Informed policy decisions by 
national governments on 
land management 

OSTP 

International research 
programs, e.g., WMO, 

IPCC, IGBP 

Aircraft manufacturers 
National governments 


retjii His 
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Appendix 1: Acronyms 


ACRIM 

ADEOS 

AEAP 

AGAGE 

AIRS 

ALT 

AMR 

AMSU 

ARC 

ASTER 

BSD 

CERES 

CGCR 

CIESIN 

CL1VAR 

DAAC 

DOD 

DORIS 

ECS 

EDOS 

ELV 

EOCAP 

EOS 

EOS-AM1 

EOS-CHEM1 

EOS-PMl 


Active Cavity Radiometer Irradiance 
Monitor 

Advanced Earth Orbiting Satellite (Japan) 
Atmospheric Effects of Aviation Program 

Advanced Global Atmospheric Gases 
Experiment 

Atmospheric Infrared Sounder 
Altimeter 

Altimetry Microwave Radiometer 
Advanced Microwave Sounding Unit 
Ames Research Center (Moffet Field, CA) 

Advanced Spaceborne Thermal Emission 
and Reflection Radiometer 

Board on Sustainable Development 

Clouds and the Earth’s Radient Energy 
System 

Committee on Global Change Research 

Consortium for International Earth Science 
Information Network 

Climate Variability (WCRP program) 
Distributed Active Archive Center 
Department of Defense 

Doppler Orbitography and Radiopositioning 
Integrated by Satellite 

EOSDIS Core System 

EOS Data and Operations System 

Expendable Launch Vehicle 

Earth Observation Commercial 
Applications Program 

Earth Observing System 

EOS morning equatorial crossing 
(descending) satellite 

EOS Chemistry satellite 

EOS afternoon equatorial crossing 
(ascending) satellite 


EOSDIS 

EOSP 

ERAST 

ESSAAC 

ESSP 

ETM+ 

FOO 

GAO 

GEWEX 

GLAS 

GOALS 

GSFC 

HALOE 

HEDS 

HIRDLS 

IGBP 

IGOS 

IPCC 

JPL 

LaRC 

LeRC 

LATI 

LIS 

MELV 

MHS 

MIMR 


EOS Data and Information System 
Earth Observing Scanning Polarimerer 

Experimental Research Aircraft Sensor 
Technology 

Earth System Science and Applications 
Advisory Committee 

Earth System Science Pathfinder 

Enhanced Thematic Mapper-Plus 

Flight of Opportunity 

General Accounting Office 

Global Energy and Water Cycle Experiment 

Geoscience Laser Altimeter System 

Global Ocean- Atmosphere-Land System 
(WCRP program) 

Goddard Space Flight Center 
(Greenbelt, MD) 

Halogen Occultation Experiment 

Human Exploration and Development of 
Space 

High Resolution Dynamics Limb Sounder 

International Geosphere-Biosphere 
Programme 

Integrated Global Observing Strategy 

Intergovernmental Panel on Climate 
Change 

Jet Propulsion Laboratory (Pasadena, CA) 
Langley Research Center (Hampton, VA) 
Lewis Research Center (Cleveland, OH) 
Landsat Advanced Technology Instrument 
Lightening Imaging Sensor 
Medium Expendable Launch Vehicle 
Microwave Humidity Sounder 

Multi-frequency Imaging Microwave 
Radiometer 
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MISR 

MLELV 

MLS 

MODIS 

MOPITT 

MSFC 

MTPE 

ODUS 

NAS 

NASA 

NDSC 

NGO 

NMP 

NOAA 

NPOESS 

NRC 

NSCAT 

OMS 

OSTP 

OTD 

PARC 

PEM 

POLARIS 

PR 

RPV 


Multi-angle Imaging SpecfroRadiometer 
Medium' Lite Expendable Launch Vehicle 
Microwave Limh Sounder 

Moderate-Resolution Imaging 
Spectroradiometer 

Measurements of Pollution in the 
Troposphere 

Marshall Space Flight ("enter 
(Huntsville, AL) 

Mission to Planet Earth 

Ozone Dynamics Ultraviolet Spectrometer 

National Academy ot Sciences 

National Aeronautics and Space 
Administration 

Network for Dectection of Stratospheric 
Change 

Non-Governmental Organizat ion 
New Millennium program 

National Oceanic and Atmospheric 
Administration 

National Polar-orbiting Operational 
Environmental Satellite System 

National Research Council 

NASA Scatterometer 

Observation from the Middle Stratosphere 

Office of Science and Technology Policy 

Optical Transient Detector 

Public Access Resource Center 

Pacific Exploratory Mission 

Photochemistry of Ozone Loss in the Arctic 
Region in Summer 

Precipitation Radar 
Remotely Piloted Vehicle 


SAGE III Stratospheric Aerosol and Gas 

Experiment 111 

SAR Synthetic Aperture Radar 

SeaWiFS Sea-Viewing Wide Field Sensor 

SIR-C/X-SAR Spaceborne Imaging Radar-C/X-band SAR 


SOLSTICE 

SON EX 
SSALT 

ssc 

SSM/I 

STRAT 

TDRSS 

TES 

TMI 

TOMS 

TOPEX/ 

Poseidon 

TRACE-B 

TRMM 

UARS 

USDA 

USGCRP 


Solar Stellar Irradiance Comparison 
Experiment 

Subsonic Ozone and Nitrogen Experiment 

Solid-State Altimeter 

Srennis Space Center (Slidell, MS) 

Special Sensor Microwave/Imager 

Stratospheric Tracers of Atmospheric 
Transport 

Tracking and Data Relay Satellite System 
Tropospheric Emission Spectrometer 
FRMM Microwave Imager 
Total Ozone Mapping Spectrometer 

Ocean Topographic Experiment 
(w/France) 

Transport and Chemistry near the Equator- 
Atlantic (2nd) 

Tropical Rainfall Measuring Mission 
(w/Japan) 

Upper Atmosphere Research Satellite 
United States Department of Agriculture 

United States Global Change Research 
Program 


UV Ultraviolet 

VIRS Visible InfraRed Scanner 


VOTE/TOTE Vortex Ozone Transport Experiment/ 

Tropical Ozone Transport Experiment 

WCRP World Climate Research Program 
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Internet Addresses 


DAAC^s: Distributed Active Archive Centers 

ASF DAAC: 

http://goofy.gi.alaska.edu: 123 5 5 
EDC DAAC: 

http://sunl.cr.usgs.gov/landdaac/landdaac.html 

Goddard DAAC: 
http://daac.gsfc.nasa.gov 

JPL DAAC: 
http://seazar.jpl.nasa.gov 

Langley DAAC: 
http://eosdis.larc.nasa.gov 

Marshall DAAC: 
http://wwwdaac.msfc.nasa.gov 

NSIDC DAAC: 
http://eosims.colorado.edu: 1 733 

ORNL DAAC: 
http://www-eosdis.ornl.gov 

SEDAC DAAC: 
http://www.ciesin.org 


Earth Data & Imagery 

AVHRR Land Pathfinder: 
http://xtreme.gsfc.nasa.gov 

JPL TOPEX/POSEIDON Images: 
http://podaac-www.jpl.nasa.gov/topex 

AVISO TOPEX/Poseidon data: 
http://192.134.216.41 

Oceans SST Pathfinder (NOAA/NASA): 
http://sst-www.jpl.nasa.gov 

NASA/JPL Imaging Radar Homepage: 
http://southport.jpl.nasa.gov 

SIR-C/XsSAR images: 
http://www.jpl.nasa.gov/sircxsar.html 

The World-Wide Web Library: Oceanography: 
http://www.mth.uea.ac.uk/ocean/oceanography.html 


MTPE Home Page 

http://www.hq. nasa .gov/ office/ m tpe/ 
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